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(54) DATA RESENDING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve an error- 
correcting capability. 

SOLUTION: A transmitter 10 has: a table 15 for storing 
a plurality of constellation patterns for resending data 
by using a constellation rearrangement; and a mapping 
apparatus 1 3 for modulating the data based upon one 
constellation pattern in the table 15. The modulated 
data are transmitted via a channel 30. The mapping 
apparatus 13 uses 16QAM as a modulation system, for 
example, to respectively modulate respective bits at 
first and second output bit positions as bits for 
specifying a quadrant of the constellation and 
respective bits at third and fourth output bit positions 
as bits for specifying the arrangement within each 
quadrant of the constellation. 
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onyx^L'- ~>3>/^^— >*StM"*T— 5 
i:, 7—7)1 1 5 © l iz-v^a y/^-y 
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SESKfSCfcLTl 6QAM*fflV\ JBlffi^lf -y h-uifi 
3>O0ffi*#£-fSe-y r-tLT. Sg3ffi;rjtf:>y hfi 

[000 1] 
[0 0 0 2] 

(ARQ : Automatic Repeat Request) 7j 
^^.ZSm^tliE^ (F E C : Forward Error Correc 
tion) imizM^rmOsliE^ffo t>(OT\ /vY^U 
7KARQ (HARQ) tmftl&o =fc -5 >S 

\slK&$M (C R C : Cyclic Redundancy Check) ~CM 

[0 0 0 3] XX. £lwV< (S. Kallel) * % 
)5KfC«kS^-ryiI/^^U -y KARQ35TSC©»«f (Anal 
ysis of a type II hybrid ARQ scheme with code comb 
ining) J GHBfcH?* I E E E^ (IEEE Transact 
ions on Communications) > ^3 8# (Vol.38) > «|S8 
^ (No. 8) „ 1 9 90^8^) » %5&Zf. XX. 

(S. Kallel) » x;k V l"7 (R. Link) „ XX. W 
f-ft'J (S. Bakhtiyari) Mt'JARQ^S© 
JfilSlftisTjffifll (Throughput performance of Memory ARQ 
schemes) J (gfi&m&ffifcMT S I E E E£S8 (IEEE 
Transactions on Vehicular Technology) , ^4 8# 
(Vol.48) „ ft3*§ (No. 3) , 1 9 9 9^5fl) W\ 3 
0©^5^^/<OA R Q*S*SILTV^. 

[0004] • : mo^ts^m^y hum 

[0 0 0 5] • ^-TT'II : mO^tS^m^^ry him 



[0 0 0 6] • Z^CfUX : $J7Ut.mUT3bZ&& 
BWVr y h &Sim&nS1&-VlD& £ ^-3 JM»*#3 . 

[0 0 0 7] *^7"II:fc<fcO**Y7°III<D73i!CI;^ WSJ 

^-r7 s I{C^LTWP»^fC«iatg^^< (intel 
ligent) , ttsg®T'@nTV^ 0 ttflti£fiLfe'*5r? h 

• V7 h^-JSE (Soft-Combining) 

• If^-o-^ (Code-Combining) 

• 77 h^il^^Offl^t)* 
[0008] 77hM 

tf> -r>T. fx^TT. (D. Chase) r^)S : fflt 

7jj£ (Code combining: A maximum- likelihood decodin 
g approach for combining an arbitrarynumber of noi 
sy packets) J (ilfilC WT<5 I E E E^fB (IEEE Tra 
ns. Commun.) , COM— 3 3# (Vol.COM-33) „ p 
p. 3 8 5-3 9 3, 1 9 8 5^58) „ fcT 
— . x-T. /\— \Lj (B.A. Harvey) , XX. t>4vtl 
- (S. Wicker) m. rZ*\*mmSlcm-3<'Vry h 
a'filcv'XT^ia. (Packet Combining Systems based on th 
e Viterbi Decoder) J , GlfllcWrs I E E E^fg 
(IEEE Transactions on Communications) , H4 2§ 
(Vol.42) x a?2/3/4*§ (No. 2/3/4) , 1 9 9 4^ 
4^) icfflTjiZtiT^ZZSlc. mgW&m^'rv hit 
i/Z/#?l>$LiiL (symbol -by-symbol basis) &Tc\,t\£. y h 
mm (bit-by-bit basis) <Dt~%Z>frT*&ffc-t& 0 CO 

.tor. sifiify hcommmt^m^-y hco&t/^v 

mmiz&^X (-&©J3W**fofc) ISJUF E C755£ 
M^n§o L/iASt, ^8§I±, ^-jSLfclfcTOE 

[0009] ??^^BK 
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Coo i o] V7 ba&£ffg£&Pffl&££>g 
ffl— <on^^>^Mt ryyh^-fiScJ <D^T'3!^cy7 

COO 1 1] xA. If—. v^$-yh (M.P. Schmitt) 

ARQ#^ (Hybrid ARQ Scheme employing TCM and Pa 
cketCombining) J . xl/^hn-^X- U*— X (Ele 
ctronics Letters) > ^34i (Vol.34) ^lSf 
(No. 18) . 1 9 9 8¥9^t^^nTV^«J;^fc, h 
xnmtmm (TCM :Trellls Coded Modulatio 
n) lctt-?ZH ARQ14b£«\ SiiifflcD^^^U • ^> 
7. £ U— 3 >£r^ST -5 <i i: (c o T r^fe 

CO 0 1 2] 

z/^xjucz^Tmifnze:? 2 if >y Y*mxz> 

Kg^K lf-y hT-a&^TffiMtttfiS^ 

coo 1 3] e-ybmm&vmtiz, z^ytom^^ 

CO 0 1 4] &3tf -y hV-yey^Df i ,q x i 2 q 2 © 

Tl 6QAM^p7?S:{C«-r-5«^3>7^1x— > 3 > 
^ffli^&i:, v-y^Wcv-y tr>^*Lfclf y Hi, 

■5„ HffcftKW? tf y r- i ^iTJ-'q 

t.* u— ~>3 >0(o^<7)^B3fcv<y fer>y?n^fc 



<Dffl^ttt±e>y h# r i j tt&m-rzfr roj *&{rr 

CO 0 1 5] Cttlc**U If -y h i z ts£Zfq z l±, If >y 

btf r i j ^stfi-rsfr roj *2£fi-rsa»i:v^*ii 

^WLTV^o #J;U£, ¥v b i 2 «Dt§£\ r l j t±n 

fidojijicv-y if>^*£n, roj {±rtii<D?ij{c-7>y e> 

^ntV^. |5J«K, If -y r- q 2 <Dii^ Tij lift 
{fflcoff^v-y ify^n, TOJ (iPWDfrlCV-y tf> 

CO 0 1 6] 2l3]gWI§<D?ij£{C*5^T£f -y KDfStt 
If y r- i ^.fctf qi«#j££HletfToTke*y h 

i zfc^tf q 2 <fc o &m^¥&mm&ttnizm-? z 0 
coo 1 7] *5£w<DgffMt. &z>m^m*)nnEm7j* 

CO 0 1 8] 

3 yx^f l/- •> a >"J 7 U V^^ ^ h f- 
y*mm.-?Z>T-7)\'t, huIBt— 1 ooa >x 

V\ ^ltli^e>y h{&H*5<ktf!S!2aj:rjlf>y hffigco^ 
If «y h £ rr >x ^ Ix-: V 3 >©JWB*«FS-T ^5 If v h t 
LT. ^3aj^e-y KiH*3j;t;m4ai^tr-y hfita© 
Slf >y h^-n>x^ U— ->3 >0^ffirt©BBS«r#^ 

COO 1 9] ^S§^14#g%tnj±t-^/ci6{c 

niii^ii i: tr v b rnm&tiw&its * ? 

fc*©3rSO» l fi^xiyx^L^— >3 >*5 c ki>*^< 
tfe^2ff^n>x^U— ->3 >^r. -r^TOiMMO^ 

n^n©if -y h^jhf-r^-a-^^e-'y h««tt^sff« 
l < & 5 <£ a icjgtR-f ^ d i: ic & o n 0 

Co 020] Lfc^oT, i^y^?i/-> 3 y©| 

M (constellation rearrangement) K: J; o TI£1! If *y 

^14^S*»c^LT¥^bL, toT^ffigPOF E C 
CO 0 2 1 ] 
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[0022] *m&<oBm<Dmm*m%iztzrciibiz^ 
hit. tr-y hmm&vmmmmt LT**s*jtj* a l 

R : Log-Likelihood-Ratio) (Om^C-D^XM^ 2> 0 

«yn l r ©J&ise&ff-fi^rjjvro ^ lt, #ic, llr 



CO 0 2 3] 1 [g]<D3t{I (Single Transmission) 
itbUt^^^^ (AWGN : additive white gau 
ssian noise) &JzTf^L,\f^X&fO^>^^^ftf- 

<DTT i «g<D£y h b.'Ofi^L L Rtt, 
[&l] 



££ *mr.( r -) =,o « 



-log 



2> " 



<1) 



T*f#£*l£o CCT, r n =s n tt. s '„£&{■ 

L/c (AWGN©Jf-&) £l^3»J»©TT*©¥i£§«5' 

s JH!©:i— -y KSglOg^fc^U E s /N 
0 (±, Mfi'J^n/cfl^i^Blt (signal-to-noise rati 
o) ?:^to 

[0024]S(D *^6L LRt±fi#»Jte]tE s /N 

0 *5<ki>*<i*§:3 >a -y nag 



[0 0 2 5] 8lj£3gfil (Multiple Transmission) 

o $m<DTr* j # a co e >y h b n j k mm&<D¥-£} l 

LR{±, 
[&2] 



= log 



5> 



-log 



(2) 



T-?#?>n3o tut-, jt±, j#a<DSi« ( (j-o 
l Ri£m^ttmmttis£i!&mmmic*3V% =l—? >y 

[0 0 2 6] ^a^tD^^frfe^V^ 
^ x a-^ijy Kail*d n ..cj)=d n .„a>t±-r^ T (7)iM 

•yMitt (llr) «u &3M{§B#©il^$nfc<I*§*f 
k?-y Hcft-f^^L L R«L« D-V^Ttt^e>y 

[0 0 2 7] 1 6QAM^ig (16-OAM Strategy) 

fe/ce-ri 6Q AM^^^fflJtCtoTlttW-rSo 
CdT% <a«^14lf-y hO^i-a-. flNB&fci: r 1 J $/cte 
T0J OiMfifcfic^-r^ (@l#«0 „ LfctfoT, £ 

[0 0 2 8] \s^lV\ (iSfligifcL 2k*-yb) : r l j 
( T0J ) Iztt-f ZZv hY7lfy^i, i e-y Hcfcf 
LTIE (^) OH3SBK0^#i:. qe-yhtc^LT^ 



F^O^i:^gl^nSo cCT% r 1 j ^TiE<D^<0 
¥ftlc v >y ^ > V L T mo^P^<D^tc 77^1 

[0 0 2 9] l^;b2 (MKft. 2£<yh) : r l j 

( roj ) i e<y McttLTrtUd (n» <D?'JfcV 

>ytf>^£n3fr q e-y HcfcfLTrtffill (fl-HD Ofrfc 
V>ytf>y^n^o F*9fJJ (WD) ©5>J*5<fct;fT^cDV>y 
tfV^lCfcoTL L RA^*Src46, 2 « £ £ 

[0 0 3 0] L-~01/2 a : i Jkfa'8&<?m^, q n £rt{H!l 
[0 0 3 1] U"Ot/2 b : L-^/l/2 acoiffiv-y \£>tf 0 

[0 0 3 2] hfcov^TiMffl^rSUTM 

% Z. £ IC £ o Tfl^14<D L-^l/^M-T *!&B3yfe«. 
[0033] lf-yhv>y tf >^<DJHl?««S10^sfitDHU 

>^7*: i ,q, i 2 q 2 =>-r^TtD^SIfcM-rStiy h^^y 
tTV^ : i ,q , i 2 q 2 "C 5 & ; 5o 

[0 0 3 4] HIS<D->X^A{C*3l/^Tt±. ^S^ilCT 
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itf0 3(c^fo 0 2i3<fct>'ig3{c«J;^t*-y HffiSttO 

can 











ft* q, 


1 


»Mtt 








2 










3 
4 


n 


mm 




Hi 



Si H2. B3f=*^«#3>X*U— {/9^l=£«16QAM0t??l>@ai£ 





^1 






*3t4 


1 


1 


1 


1 


1 


2 


2 


2 


3 


3 


3 


3 


4 


2 


4 


4 


4 


3 


4 


2 



[0 0 3 6] ^-n ; Pn^i*-e2 0Sfct±4 0(DV-ylf> 

[0 0 3 7] 1 6 0AM7;l/3'JXi> (16-OAM Alt>orit 
hms) 

mix??? mi&m> 

i ,lc^LTl/^ 1 ^IJR=> i 2 lCjt Ltl/^;l/2 ^1 
#?-2 afr2 b*H±g*jS#? 

^2Xf7X (!g2&fs) 

i 2 {C*fLTL^;H %3»R=> i ,tcWLtl/^2^I 
2 afr2 bM±i*^JR 

I3XT7X 

(a) miXx-yy{c^TL^l^>ytT^yi:m2vy 

(b) M§2^-yfc?;/^{£fflU ^l^>ytf>^2 

[00 38] B. 4 0©vyey^ffifflt5i^ 
^1^T77 (Igl&fl) 

2 a*>2 b*Wig&ji^ 
=>SfS 1 v^V^l 
[0 0 3 9] S27f7^ (^2jM<s) 



«2 B2. H3fi>e#3i/**l — ->3>ectt/45ifflet/HaHttSrffl^fc 



■ i 1 {C?*LTU^2«rS 
&-2 afr2 bMiSE&Ji^ 

[0 0 4 0] m3X7"-yy (^3jz!{1) 
*^>3> : 

( a ) i jCSLT 1 *aK=> i 2 tC*t L X"JFSO^ 

(a 1) Sgl2Hre2 atliLftlH, 2b^fffl 
(a 2) ^lJzt«T2 b*ffifflLfc«*. 2a*«ffl 
(b) I 2 K:J*LTl^</H*aR=»i I K»LT*0* 

3 2 %aw* 

(b 1) ^2JM<3T*2 a^MfflLfc^a-, 2b5:fffl 
(b 2) SB2 2Sfln?2 b*ffifflLfc«&. 2aM 

^3-77tfy^i 

[00 4 1] S4Xf7^ (^4li) 
^3Xf7mX->3> (a) ©J^g- 
i 2 tc*fLTL"^;l/ 1 ^rg^=> i ^JtUT^^ya 

(a 2) m2mmr*2 b*ffifflurc»&, 2a« 
^3XT7mx->ay (b) ©Jt-a- 

i ^tMLTM;!/ 1 £:ii3R=> i 2 lc^LT^<D^7°v'3 

>T*b-^;l/2^rS^I 
(al)ll j£«T' 2 a fcffiffl Lfc#&. 2 b 
(a 2) ^lllt'2 b^fflLfc^-a, 2aM 

[0 0 4 2] fS5XTv7 Gf!5, 9, 1 3. ■• -£{3) 

4o©£t^v7 trv^e. i o^as? 

[0 0 4 3]^6Xf7X(^6, 10. 14. -38 
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(a) ^5Xf7/ (huIhJOJM«) T'^ffl Lfc^ >y tf > 

(b) HulHltOiiffitlSICtr v Mc**LTU"OH©«« 

[00 4 4]^7Xf7/(l7 s IK 15. -21 
«) 

[00 4 5]^8Xf7/®8, 12, 1 6, -jM 

m) 

m'&<D 3 @<Diit«T?ffiffl L&frofc V«y ^ v^ur 

[0 0 4 63 ^9^X7^ 
glST^-y^c^S 

CO 0 4 7] 6 4QAM^a (64-QAM Strategy) 
6 4 Q A M?j 3:<Di§^ 2 0£D^S3Itt If -y h „ 2 00 

r i j sfett roj <D^etcfe#-rs (@4#si) „ l 

[0 0 4 8] l^;M CfiEiailtt. 2^-yh) : Tlj 

( roj ) fc^rse-y hv^y^u i e*y Mc*r 

LTiE (ft) 4)ft£m4>¥&2:. q^Hc»U4ffi 
BO*»i:tiMI«n*. iicf, rij *lE<D-£.m<D 
*ft\Z V-y e^LTtftcQ^O^fCV-y fcf^L 

[0 0 4 9] l^;V2 (^d^tt. 2 1f-yh) : Tij 
( TOJ ) It, i t£ -y blzMLT 4 -ZHDftMt 2 x 2 <D 
^•fflJOJUH: v «y t? tl£ q e -y h lc*f L T 4 0£> 

temt 2 x 2 ©^fflijcofrtv-y tf y^sns. rtdlO^J 
/?Tfc v v ¥. y % irtW6<Dm/fttc 

[0 0 5 0] M;l/2a : i 4 OOftfSOO^JfC, q n 



[0 0 5 1 ] U"-*;U2 b : U«^;U2 a <Di£v>y tf >^* 0 

[0 0 5 2] 1^/P3 Ogfliigte. 2fcf-yh) : Tlj 
( TOJ ) It. i fcf>y Hc*fLT 1 -4-5-8/2- 
3-6-7<D?>J{cv-y fcT^^tlSfrq tT-y hfcMLT 
! _4_ 5 _ 8 /2-3-6- 7 (Ofilc v -y If V^£ft 
£ c 1 -4-5-8<D?>J / /fi : fcVye>^-r§jb^2-3 
-6-7CD5IJ/?Tfw-7>y bf>^*-r^*^C<fcoTL L R# 

[0 0 5 3] a : i n «r 2-3-6- 7£D^iJ 

q n ^2-3-6-7<D^c ; en^nv>y e>^-r 

-So 

[0 0 5 4] b^;U3 b : U-^;l/3 a(DiS?V y try^* 0 
i n £r 1 -4-5-8<E>?UtC. q n ^r 1 -4-5-8<DfT 

ic^n^nv>yfc!>y-rso 

[0 0 5 5] -r^TOtf-y Mcoi^T&ffi^ril^Ta® 
[0 0 5 6] lf-y hV-ylfV^cDJIlimi^O^HltDHU 

lt^&^*\ nm*m i;t— h urv^ttn 

i ,q, i 2 q 2 i 3 q 3 ^3±T(DWi£fcttt h 
V>ykfV^: i x q ! i 2 q 2 i 3 q 3 ~C$>2> 0 
[0 0 5 7] m^<DiyX ; rL,ici3^Xlt, 1 6 Q AM£ 

[SI3] 




S3 05~07t^S-E|-=I>X^U — ->3>[Cj:.6WQAM0>tf?H3fSt£ 



[0 0 5 8] $4tt, &{Il 2rt>i£<B6 (600 



[H4] 
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*3*1 


*St2 


*3*3 


^5t4 


1 


1 


1 


1 


1 


i 2 


2 


3 


5 


3 


3 


3 


2 


6 


2 


4 


4 


4 


4 




5 


5 


5 


2 


5 i 


6 


6 


6 


3 


4 



[0 0 5 9] ^n^^i^V 6-0(0-7 -y\dy 
3o<D^y h!>y«rfflv>fc^^±. 6oQv-;/ kr;/^■£• 
rf'JXAt,|W|«|{c«»g-rSo 

[0 0 6 0] 6 4 O AMT;Urf'J XX> (64-OAM Alporit 
hms) 

a. 3-D<D-*v\dy7*&m-?z>w& 

^1XT77 (SIM) 
i ,tMLTU^H 

i 2 (C*fLTl^;l/2£g#? (2a*2bMg^I 
#0 => j 3 lc#LTl^;U3£:>S#i-3 a*">3 b*H±g 

[0 0 6 1] j827f^ (M!23£<i) 
*y->3> : 

(a) i 2 tJ#LTl^H*3HR 

i 3 tc2tLTlx"W2*Tjii& (2a^2bMigftI 
#0 => i !(c« L t 3 3 a 3 b AHi i 

(b) i 3 lc»LTl/^H%IjR 

i 1 fC**LTL""W2*jW? (2a^2 bAHigSS 
#0 => i 2 ti* LT 3 3 a 3 b g 

[0 0 6 2] S3XT7^ (Ml32ifl) 
S2Xf7yi? (a) 

i 3 ic*fLTU-<;H *MVl 

i ^CttLTl^l^SrjS^ (2 a*>2 b*H±g*S 
#?) => i 2 (CjhfLTb^;U3^:S^-3 afr3 b*H±g 

^2^X7^7 (b) <D^-& 
i 2 {C*fLTU-OH £585? 
i 3 lztt LT 2 ( 2 a 2 b S 

=> i ,t«LT^;l/3^IlR-3 a 5^3 brtHig 

[0 0 6 3] ^4Xf7y (314. 7. 10. 
30<Ofi^V7e>M^ 1 O^jltR 



£4 H5~B7<8e#=l>X$U— 5/a>fiJ:0:^3£!)trvl-e«tttffll.»fc 

[0 0 6 4] ^57f7^ C 



5, 8. IK -i£fl) 

[006 5] ^67f7/ (^6, 9, 1 2. -izHi) 

5£8aF#vy 1 

[0 0 6 6] S77,f7y 
^4Xf7ytI5 

[0 0 6 7] B. 6O0V7^y^ffflt5)|^ 

^ixf77 ornate) 

i ^SfLTl^/Ul £31^ 

i 2 tC**LTU"W2:6jM* ( 2 a 2 b AHi g £jl 
#0 =>i 3 tc^LTU^l/3^:^-3 a fr3 b*Hig 
E&iiiR 

[0 0 6 8] mz*7-v? OB 2 SIS) 
^-y>3> : 

(a) i 2 fc*fLTU^H 3r31& 

i 3 (C^LTU^;l/2^rS^ (2a^2bMiS£&I 
^) =?>i ^cMLTU^VS^ISJ-S afr3 bfrlig 

(b) J 3 tJtLTl/^l*»R 

i 1 {cWLT^;l'2^g^ (2afr2 bAHig*31 
ft) =»i 2 fcMLTU^;l/3^r^-3 afr3bfrttS 

[0 0 6 9] ^37.^^^ G?t3j2f{§) 
$2XT7/-e (a) <DJ§-& 
i 3 K#LTU-OH £3I#; 

i jTLttlsTV^^ZItmR (2 afr2 b*HiB*S 
#0 =>i 2 {c*tLTl^U3£iHR-3 afr3 bAHig 

S2Xf7 7'T' (b) <£>i§^ 
i 2 KMLT^ 1 ZMft. 

i 3 fcMLTU^b2^^ (2 afr2 bfrligSlii 
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3y/^-y(onoio<Q3^^^u->'3y/^->tt, l :y # ;U tc fU 9 a t 5 n 

fclf 7 h->-»>X (i , q, i, q , ) tC frt b T , (i) lie^M , O g £ Ij5 3 
i , CfetUAtlf^, SB 2 If y h q , Oaifc%4g'ybq, gfil^^Ah 

§^§L^tcj:oti5ft, sz-ctt, (ii) % 3 e y h i , (DjtLmtm 4 e y h q 2 ^ & 
g^^a-r^tfyh^ ; en?niig^tcg^^-ii:^;i^tc < j:oT%g>n^, 

[ff^JH20] jg&<0 1 6 QAMn>X^l^-^3 >>'Sft-;/;£ffl^;i,T ? --ftgfg 
73 a g & 2 1 i 

1 6 QAMJ>XftU-~>3 y/^->^ffl^t->>twl/^«if §«lXry y^fi 
ML, 

gg2(Dl 6QAMri:yXftb — v-g^/^ft — gg 1 £> 1 6QAMn>X»U — ->3 

> / j ft - Z tC fe ^ T 1 > y 71/ tC gij *3 a T g> n fc e y h S/ - > X ( i , q , i , q 2 ) 
tC#LT, (i) gj tf y h i 1 OfiI^I3 If 7 h i , Ofil^Ang^, HI 2 tf y 
h q , O (ft g £ Jg 4 If y h q , (D Glvi £ * A i\W z. 2> Z t lc £ ■? T '& <b tl . 3: ft ii 8 (ii 
) SB 3 tf y h i ? O {ft @ £ IB 4 tf y h q 9 OfeHc #fif 5 tf 7 h^r^tl^tl^SWtC^ 
Ite ^ -t± ^S. d £tC<fe-jTffg>*l3, 

[i*S2 i ] mmmmx7--y fa. 

ffllslig'BBgHcfetj-SmlggJji 1 <D 1 6 Q AM3yX^I/-->3 > ;S ft — y tc S ^ T IB ffj 
^tifcf-j' » BjM^f{Cfetj-^m[ieig2coi 6 Q AM3yZ^l/-->3 y/^->tcl 

c^^#^jr-r^,g»^^i 9 3: fc ttlf 2<Jj| 2 0s5i!c<D7 ? -ftg{l73&., 

[ff*JS22] itftfg IB 1 <D 1 6 Q AMn>Xftl^-'>3 y A ft - >- tc g ^ T IB ffj 

£ nfe^- ft &m k> z-stsm-s. jsmmxic'te-? x a jmgjB2e>i eoAMJ^xftu- 

c a^tgjjif ^if ^ i 9 g> si 3c gi 2 i oi'f n^tciBiof - j'Si^a. 
i^mmm 3 ] 

im lEnmm e ^& ] 0001 
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[ If IE # S3 £M 
[MiEOrtS] 

[0018] 

[PM^/K^-r§fci6<D^©] 
:£ fg W o 5* — ft % g ^ g & , ziz/7.z is — fa y v t vy is * y h^fflv^-r — ?mm 

mWT*$>^>T „ 3fl ID % fl Bf EC , m 1 <D \ 6QAMJy7j»l/-->3 VA^-y[cl-jl'T 
gEffJgnfc^-ft^gflb, ff % , $ 2 <0 1 60AM3yXj'l/-->3 VAj'-yii: 
»on>TBB^J^nfcHugB7 J -^(D^:gg^fca-gP^^M-r^ijlMSg^m{iL, (1) ituK 
HOI 6 O AMJyXj!l/-^3 >;^->fej:tfiia^2(Dl 6QAMJ>X^b- 

->3 y/^-yo^iD i oQ3>xj'i/-v'3 y/^->a, i is y # )i icm Q 

tltc\H V Y is->r y s\ (j , q, j 7 q? ) tcj^LT, (i) jg 1 £ -y h i , (DfcWtW, 
3 If y h i ? OffiE^^Angx, I 2 e 7 h q , Ofili:^4lf7hq, £> g £ £ A 
n#^.^iIfc(Cj:oT#g.n, £ , (ii) MS 3 fc: -y h i 2 (D&.WlL'm 4 e-y Fq, O 

(2) mf85^2CDl 6 Q AM3y^j!l/-->3 yMj'-ya, fu 15 gl 1 <D 1 6QAM3V 
X ft U — -> 3 y / j ft — > EC jo T 1 '> > zg ;l/ tC SU f3 ^ T g> n fc e -y h is — jr > X ( i , q 
, i 2 q,) tc ft b T , (i) SI Ify H , Ofil^3(f7 h i ? toa§^An§ 
jU S 2 tf -y h q , <DffigfcS4eyhq, Ofi§^^An§^ 5 c ^ IC j: o Tfl g.n> 
g; ?c , (ii) jjj3tf'yh i , <Dj}i.m tm 4 £ v b a ? <D fiii tc^fef 5 tf y h £ jf tx g 



